miR-195/497 induce postnatal quiescence of skeletal muscle stem cells.
Skeletal muscle stem cells (MuSCs), the major source for skeletal muscle regeneration in vertebrates, are in a state of cell cycle arrest in adult skeletal muscles. Prior evidence suggests that embryonic muscle progenitors proliferate and differentiate to form myofibres and also self-renew, implying that MuSCs, derived from these cells, acquire quiescence later during development. Depletion of Dicer in adult MuSCs promoted their exit from quiescence, suggesting microRNAs are involved in the maintenance of quiescence. Here we identified miR-195 and miR-497 that induce cell cycle arrest by targeting cell cycle genes, Cdc25 and Ccnd. Reduced expression of MyoD in juvenile MuSCs, as a result of overexpressed miR-195/497 or attenuated Cdc25/Ccnd, revealed an intimate link between quiescence and suppression of myogenesis in MuSCs. Transplantation of cultured MuSCs treated with miR-195/497 contributed more efficiently to regenerating muscles of dystrophin-deficient mice, indicating the potential utility of miR-195/497 for stem cell therapies.